Present study was aimed to investigate the effects of two organophosphate pesticides (dimethoate and chlorpyrifos) on some blood biochemical parameters of juveniles common carps (Cyprinus carpio var. communis). Fingerlings were subjected to bioassays divided into 5 experimental groups in range finding test on the basis of which the doses for definitive tests were selected. The acute bioassay toxicity tests were carried out in triplicates for 96 hours with a control group run parallel to the experiment. Data obtained was analyzed as per Finney's probit to determine LC 50 values. The mean lethal concentration (LC 50 ) values for dimethoate and chlorpyrifos were found 1.1ppm and 3.8ppb respectively. The samples were investigated for various blood biochemical indices such as total protein (TP), serum albumin (SA), serum globulin (SGLO), alanine aminotransferase (ALT), asphartate aminotransferase (AAT), serum bilirubin (SB), serum glucose (SGLU), serum cholesterol (SC), and lactate dehydrogenase (LDH). All the liver enzymes (AAT, ALT, SB & LDH) and glucose (SGLU) were found increased while as TP, SA, SGLO, SB and SC were found decreased than the normal. Chlorpyrifos, was however, found to alter the biochemical indices more profoundly than dimethoate. The results indicated the organophosphate pesticides are intensely harmful for fish health. Their entry to natural waterbodies must be stopped besides ensuring their judicious application around the catchment area.
INTRODUCTION
Teleosts exhibit severe biochemical alterations due to the toxicity of organophosphorus pesticides (Qayoom et al., 2014; Qayoom, 2015) . These compounds are potent to cause physiological dysfunction thereby affecting the organisms at cellular levels to cause biochemical changes in fishes like inhibition of acetylcholinesterase enzyme (Rao, et al., 2005) , impairment of carbohydrate (Ganeshwade 2012a) , protein (Tilak et al. 2009 and Ganeshwade, 2012b) and lipid metabolisms (Venkataraman et al. 2006) and cause delayed neurotoxicity known as Organophosphorous Induced Delayed Neuropathy (OPIDN) (Hudgson, 2004) . [O, O-diethyl-O-(3, 5, 6-trichloro-2-pyridyl) phosphorothionate] are the broad spectrum cholinergic organophosphates known as acetylchloinestrase (Ache) inhibitors. Chlorpyrifos is typically known to have lipophillic properties due to the presence of three chlorine atoms in the parent benzene ring. Dimethoate is water soluble (39, 8000 ppm at 21 o C) (Extoxnet, 1996) and highly toxic to fishes and other aquatic invertebrates (Abdel-Megeed and El-Nakieb, 2008) .
Dimethoate [O, O-dimethyl S-methyl carbamoyl methyl phosphorodithioate] and chlorpyrifos
Plasma enzyme levels in fish have been reported as good indicators of extreme stress, organ dysfunction (Wells et al., 1986) and pesticides toxicity. It is with this view that this study was carried out to investigate the comparative toxic effects of dimethoate and chlorpyrifos on the blood biochemical indices of juvenile Cyprinus carpio var. communis.
MATERIALS AND METHODS
Juveniles of common caps (10±2 g) were collected from the hatchery of Faculty of Fisheries SKUAST-K, and brought to the laboratory. Fishes were immediately bathed in 0.05% KMnO 4 solution for two minutes, acclimatized to laboratory conditions and fed with artificial diet for two weeks. The static bioassay was carried out for 96 hours (Reish and Oshida, 1987) in which technical grade of dimethoate (90.0 % purity) and chlorpyrifos (95.0 % purity) were used. To determine range finding test, concentrations with spacing factor of 10 as described by Rahman et al. (2002) were used. Various physico-chemical parameters including water temperature, pH, dissolved oxygen, carbon dioxide and total dissolved solids (TDS) were measured (A.P.H.A., 2005 and Adoni et al., 1985) . For biochemical (Finney, 1971 ) was used. Biochemical indices were compared using Mhann-whitney non-parametric test of significance between treated and non-treated groups. All these statistical analyses were performed using the SPSS statistical software (Version 20.0 for Windows XP, SPSS, and Chicago, IL, USA).
RESULTS AND DISCUSSION
The results of acute toxicity of dimethoate and chlorpyrifos are presented in Table 1 . Small LC 50 values recorded in this study were attributed to small size of fishes with potentially weak immune system for biotransformation of toxicants from the body. Moreover, the rapid distribution of pesticides in the body of small sized fishes lead to faster alterations in behaviour than the normal for the uptake of a toxicant is directly dependent on the size of fishes illustrated by dose response relationships. Similar results of LC 50 have been reported by Campagna et al., (2004) on 3 day old Prochilodus lineatus larva (10.44 μgL -1 ), Ganeshwade (2012) and Ganeshwade et al. (2012) in Punctius ticto (5.012 ppm).
Constant values obtained for carbon-dioxide in all the treatments of both the pesticide bioassays is indicative of non suffocative conditions which confirms that mortality of fishes due to toxicant exposure and not Hypoxia. Similarly the values of pH are not indicative of and acidic or alkaline conditions in aquarium ( Table 2) .
Effects of dimethoate and chlorpyrifos on plasma chemistry of common carp are presented in Table 3 . Both the organophosphates were found to alter the biochemical indices of common carp, yet chlorpyrifos was found to have profound effects than dimethoate. Severe hypo-proteinaemia is indicative of stress conditions arising due to acute pesticide exposure to meet the high energy demands (Rao et al., 2010; Shamoushaki et al., 2012) . . Similar results were recorded by Ramesh and Sarvanan, (2008) in Cyprinus carpio subjected to the acute exposure of chlorpyrifos. Any obstruction in RNA synthesis may also affect protein level as it plays an important role in protein synthesis (Tripathi et al., 2003) . Hyperglycemia in chlorpyrifos and dimethoate treated fishes can be viewed as a physiological response of the fish to meet the critical energy needs under toxic stress. This need may be met by increased break down of liver and muscle glycogen (Ferrando and Andreu-Moliner, 1991) . The elevated glucose level observed may be also due to enhancement of the breakdown of liver glycogen due to reduced insulin activity. (Reddy and Leatherland, 1998) . Hypocholesterolemia in fishes affected with organophosphate compounds is governed by several factors such as liver diseases, cirrhosis, anemia and malabsorbption. Cholesterol is as the major source for steroidogenesis during maturation and spawning periods (Armstrong, 1968; Sen and Bhattacharya, 1981) . It is possible that the organophosphates cause hepatic injury and blockage of enzyme system for steroidogenesis . Since cholesterols are derivatives of fats and lipids, their reduction might also be due to their consumption as an alternate source of energy (Jagadeesan and Darcus, 2012) . Remia et al., (2008) also reported decrease in protein and cholesterol content in the gills of Tilapia mossambica under monocrotophos stress.
